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ABSTRACT 
 
 
 
 
 Shallow foundations are commonly used to support structures of all in sizes 
in order to safely transmit the structural load to the ground without exceeding the 
bearing capacity of the ground and causing exce sive settlement. They are typically 
embedded up to a few meters into the soil profile. While designing shallow 
foundations, two requirements need to be satisfied, which the first one is complete 
failure of the foundation must be avoided with adequate m rgin of bearing capacity 
and settlement should be within the designed limits that can be tolerated by 
superstructure. The bearing capacity of foundation is typically analysed using 
Terzaghi model, Meyerhof model, Hansen model or Vesic model. In this papr, a
comparison of empirical analysis is presented by using Terzaghi model, Meyerhof 
model, Hansen model and Vesic model. The result of these models is compared by 
using numerical analysis by using Plaxis 2D. The paper includes a discussion of the 
differential between each model. The soil profiles and parameters used in the 
analysis were based on either in situ tests or laboratory tests. The cas  study was 
based on soil from a site from Klang Valley. Three cases with different of friction 
angle of the soil were used to analyse the bearing capacity of the strip footing. 
Meanwhile for the settlement analysis, three different depth of the footing were used. 
This is because the settlement of the footing will majorly affect by the depth of the 
footing. The results of the bearing capacity and settlement were further verify by the 
result from PLAXIS 2D.  
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ABSTRAK 
 
 
 
 
 Asas cetek biasa digunakan untuk menyokong struktur dalam saiz yang 
berbezaan untuk memindahkan beban struktur bangunan ke lapisan tanah 
dibawahnya dengan selamat tanpa melebihi nilai beban per keupayaan g las tanah 
dan menyebabkan peempatan yang berlebihan. Asas cetek biasanya ditanam 
sehingga beberapa meter ke dalam profil tanah. Untuk merekabentukkan as s cetek, 
dua keperluan perlu dipenuhi, yang pertama adalah kegagalan penuh asas cetek itu 
mesti dielakkan dengan margin yang mencukupi nilai beban per keupayaan g las 
tanah dan penempatan hendaklah tidak melebihi had yang boleh diterima oleh 
struktur. Nilai beban per keupayaan galas tanah biasanya dianalisis dengan 
menggunakan model Terzaghi, model Meyerhof, model Hansen atau model Vesic. 
Dalam tesis ini, perbandingan analisis empirikal telah dibandingkan dengan 
menggunakan model Terzaghi, model Meyerhof, model Hansen dan model Vesic. 
Keputusan daripada model-model ini telah dibandingkan dengan menggunakan 
analisis berangka dengan menggunakan Plaxis 2D. Tesis ini termasuk perbincangan 
tentang perbezaan di antara setiap model. Profil tanah dan parameter yang digunakan 
dalam analisis ini adalah berdasarkan sama ada dalam ujian situ atau ujian makmal. 
Kajian kes ini adalah berdasarkan tanah dari salah satu tapak di Lembah Klang. Tiga 
kes dengan sudut geseran tanah yang berbezaan telah digunakan untuk menganalisis 
nilai beban per keupayaan galas tanah asas jalur. Sementara itu, bagi analisis 
penempatan, tiga kedalaman yang berbezaan daripada asas jalur yang telah 
digunakan. Ini adalah kerana penem atan asas cetek biasanya kan dijejaskan oleh 
kedalamanya. Keputusan ilai beban per keupayaan galas tanah dan penyelesaian 
telah digesahkan dengan menggunakan keputusan dari PLAXIS 2D.  
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Back ground of the Study 
 
 
The design of shallow foundation consists of two parts which is the ultimate 
bearing capacity of the soil under the foundation, and the allowable settlement that 
the footing can undergo without affecting the superstructure. The ultimate bearing 
capacity is the pressure that the soil under the foundation can take before the shear 
failure of the soil occurred. Meanwhile, the allowable settlement of the foundation 
cause by the loading of the superstructure and its self-weight hould not exceed the 
tolerance limits of the stability and also the serviceability of th  superstructure. 
 
 
The bearing capacity of shallow foundation is usually calculated using 
empirical equations. The basic equation for the shallow foundation is first derivate 
from Terzaghi in year 1948 to determine the ultimate bearing capacity of shallow 
foundation. Terzaghi defined a foundation as a shallow foundation where the width 
of the footing, B is equal or less than the depth of the footing, Df. Until the developed 
of general bearing capacity equation, there are many modelcan be used to design a 
simple shallow foundation, such like using Meyerhof model, Hansen model and 
Vesic model. Each of the model has different definition in the term of illustrates the 
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dimensionless correction factors, such as shape factor, depth factor and inclination 
factor.Hence, by using different of modal it will give a different value of bearing 
capacity 
 
 
The finding of the different model can be carried out using either numerical 
analysis or actual site results. In this paper, a comparison is made between the 
bearing capacity resulted from Meyerhof, Hansen and Vesic model with the 
numerical analysis. 
 
 
The purpose of this research is to find out which empirical model is more 
conservative and more reliable. Most of the research mentioned that Terzaghi model 
was the most conservative, however it is believed that Hansen and Vesic model will 
be more reliable since more factors had been consider in the design criteria such as 
shape factor, depth factor and inclination factor. Besides that, the comparison of 
determine the stress distribution mehod of different model will also been study in 
this research. By comparing both the approximate 2 to 1 dis ribution method and 
Boussinesq‘s solution, the reliable of the results will be finalizing using numerical 
analysis. 
 
 
 
 
1.2 Problem Statement 
 
 
Terzaghi's bearing capacity equation has been used in the design of numerous 
shallow foundations throughout the world and is widely been use till nowadays. 
However, they are now considered by many to be conservative as factors that affect 
bearing capacity, such as inclined loading, foundation depth, the shear resistance of 
the soil above the foundation nd etc, which all of these factors were not aken 
consideration into the calculation. 
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1.3 Objectives of Study 
 
 
i. To calculate and compare the differential of bearing capacity result for each 
of the empirical modal developed by Terzaghi, Meyerhof, Hansen and Vesic. 
ii. To calculate and compare the differential of stress distribution results by 
using Boussinesq method and two to one distribution method. 
iii. To validate the reliability of the bearing capacity empirical result with 
numerical model. 
iv. To check the reliability of stress distribution calculation method with 
numerical model. 
 
 
 
 
1.4 Scopes of Study 
 
 
 The objective of this report is to provide the reliable design methodology for 
the shallow foundation, which included the works as below: 
 
i. Initial calculation by using various of empirical model 
ii. Analyse the result of empirical design model using numerical modelwith 
Plaxis 2D 
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